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CLAIMS : 



What is claimed is: 

1. An acid hydrolyzable microgel composition, comprising: (a) a polymer backbone 
crosslinked by an acid hydrolyzable crosslinker, wherein said crosslinker hydrolyzes at pH- 
4.5 to pH 7.4; (b) the crosslinker having the formula R. sup.2CH (OR. sup. 1) . sub. 2, wherein 
R.sup.l is an acryloyl group; and R.sup.2 is Ar — X where X is a water solubilizing group 
selected from hydrogen, methoxy, — O — (CH.sub.2 — CH.sub.2 — OJ.sub.n — CH.sub.3 wherein n is 
from 1 to 10, — O — CH.sub.2 — CH.sub.2 — O — C(O) — O — Ph — NO. sub. 2 and — O — CH.sub.2 — 
CH.sub.2 — CH.sub.2 — NH — CO- (dextran polysaccharide), said dextran polysaccharide having a 
molecular weight from 300 to 100,000 daltons; and Ar is an aryl group; (c) a particle size 
of the microgel composition between 0.1 10 microns; and (d) cross linkages between 1 and 
20 mole percent. 

2. The composition of claim 1 wherein R.sup.l is ethylacrylamide and R.sup.2 is such that 
Ar is phenyl and X is methoxy. 



3. The composition of claim 1 wherein R.sup.l is an acrylate, whereby crosslinker 
hydrolysis causes generation of further acidic species in an autocatalytic manner. 

4. The composition of claim 1 wherein the particle size is between 200 nm and 500 nra. 

5. The composition of claim 1 wherein said polymer backbone is comprised of a dextran 
polysaccharide, said dextran polysaccharide having a molecular weight from 300 to 100,000 
daltons . 



6. The composition of claim 1 further comprising a bioactive material, wherein the 
bioactive material is selected from the group consisting of palysaccharides, DNA, RNA, 
amino acids, and proteins. 
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7. The composition of claim 6 whereby the bioactive material is physically entrapped 
within the microgel composition. 

8. The composition of claim 6 whereby the bioacdve material is adsorbed onto the microgel 
composition. 

9. The composition of claim 6 wherein said bioactive material is an antigen. 

10. The composition of claim 6 wherein the bioactive material is unmethylated DNA. 

11. An acid hydrolyzable polydextran microgel composition for delivering a bioactive 
material, comprising: (a) a polymerized and crosslinked acid hydrolyzable crosslinker of 
the formula R. sup . 2CH (OR. sup . 1) . sub . 2, wherein said crosslinker hydrolyzes pH 5.0 to pH 
7.4, wherein R.sup.l is an acryloyl group, and R.sup.2 is Ar — X where X is an alkyl 
dextran, wherein said dextran has a molecular weight from 300 to 100,000 daltons; and Ar 
is an aryl group; (b) a particle size of the polydextran microgel composition between 0.1 
10 microns; and (c) cross linkages between 1 and 20 mole percent. 

12. The composition of claim 11 wherein said alkyl-dextran linker has the formula — O — 
CH.sub.2— CH.sub.2— O— C(O)— NH— [CH.sub.2-- CH.sub.2— O] .sub- . 2 — CH . sub . 2--CH . sub . 2— NH - 
-C (O) -dextran, wherein said dextran has a molecular weight from 300 to 100,000 daltons. 

13. The composition of claim 11 further comprising a bioactive material, wherein the 
bioactive material is selected from the group consisting of polysaccharides, DNA, RNA, 
amino acids, and proteins. 

14. The composition of claim 13 whereby the bioactive material is physically entrapped 
within the microgel composition. 

15. The composition of claim 13 whereby the bioactive material is adsorbed onto the 
microgel composition. 

16. The composition of claim 13 wherein said bioactive material is an antigen. 

17. The composition of claim 13 wherein the bioactive material is unmethylated DNA. 
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CLAIMS : 



The invention claimed is: 

1. A nucleic acid delivery system comprising: a polymeric structure formed of a 
biocompatible polymer and a mixture comprising one or more nucleic acid molecules and a 
first co-dispersant, which is an inert polymer that is different from the biocompatible 
polymer and does not interact with the one or more nucleic acid molecules, the mixture 
being contained within the polymeric structure, wherein the first co-dispersant is present 
in an amount effective to reduce the rate of diffusion of the one or more nucleic acid 
molecules from the polymeric structure for sustained release of the one or more nucleic 
acid molecules as compared to a polymeric structure comprising the one or more nucleic 
acid molecules absent an effective amount of the first co-dispersant. 

2. The nucleic acid delivery system according to claim 1, wherein the polymeric structure 
is a matrix or a microsphere. 

3. The nucleic acid delivery system according to claim 2, wherein the polymeric structure 
is a matrix which is less than about 10 cm in length. 

4. The nucleic acid delivery system according to claim 2, wherein the polymeric structure 
is a microsphere which is less than about 10 .mu.m in length. 

5. The nucleic acid delivery system according to claim 1, wherein the biocompatible 
polymer is poly (ethylene-co-vinyl acetate), poly (lactide-co-glycolide) , poly 
(caprolactone) , poly (lactide) , polyglycolide, polyanhydride, polyorthoester, 
polyphosphazene, proteinaceous polymer, polyester, silicone, or combinations thereof. 

6. The nucleic acid delivery system according to claim 1, wherein the one or more nucleic 
acid molecules are the same or different with each being inserted in a heterologous 
expression vector. 



7. The nucleic acid delivery system according to claim 6, wherein the nucleic acid 



http://westbrs:9000ftin7gate.exe?f^ 



7/10/06 



Record Display Form 

molecule is inserted in the expression vector in sense orientation. 



Page 2 of 4 



8. The nucleic acid delivery system according to claim 7, wherein the nucleic acid 
molecule is a DNA molecule which encodes a translatable RNA transcript encoding a protein 
or polypeptide. 

9. The nucleic acid delivery system according to claim 7, wherein the nucleic acid 
molecule is a DNA molecule which encodes an untranslatable RNA transcript. 

10. The nucleic acid delivery system according to claim 7, wherein the nucleic acid 
molecule is an RNA molecule. 

11. The nucleic acid delivery system according to claim 6, wherein the nucleic acid 
molecule is inserted in the expression vector in antisense orientation. 

12. The nucleic acid delivery system according to claim 11, wherein the nucleic acid 
molecule is a DNA molecule. 

13. The nucleic acid delivery system according to claim 11, wherein the nucleic acid 
molecule is an RNA molecule. 

14. The nucleic acid delivery system according to claim 1, wherein the inert polymer is 
selected from the group consisting of herring sperm DNA, a random or non-coding DNA having 
a molecular weight of about 100 kDa to about 2000 kDa, a DNase-free filler, a DNase-free 
bulk protein, DNase free peptide, glycoproteins, peptide-nucleic acids, and combinations 
thereof. 

15. The nucleic acid delivery system according to claim 1, wherein each of the one or more 
nucleic acid molecules is a DNA molecule, the nucleic acid delivery system further 
comprising: a nucleus translocation polypeptide coupled individually to each DNA molecule. 

16. The nucleic acid delivery system according to claim 1, wherein the mixture further 
comprises a cellular uptake agent. 

17. The nucleic acid delivery system according to claim 16, wherein the cellular uptake 
agent is a target cell receptor binding ligand. 

18. The nucleic acid delivery system according to claim 16, wherein the cellular uptake 
agent is coupled individually to each of the one or more nucleic acid molecules. 

19. The nucleic acid delivery system according to claim 1, wherein the mixture further 
comprises a second co-dispersant which stabilizes the one or more nucleic acid molecules. 

20. The nucleic acid delivery system according to claim 19, wherein the second co- 
dispersant is selected from the group consisting of a cationic polymer, a DNA binding 
protein, and a DNase inhibitor. 

21. The nucleic acid delivery system according to claim 20, wherein the second co- 
dispersant is a cationic polymer selected from the group consisting of poly-L-lysine, 
poly-L-lysine conjugates and copolymers, polyethyleneimine, diethylaminoethyl-dextran, 
cationic dendritic polymers, and combinations thereof. 

22. The nucleic acid delivery system according to claim 20, wherein the second co- 
dispersant is a DNA binding protein selected from the group consisting of histones, 
histone-1 derived peptide, cationic polypeptides, protamines, spermine, spermidines, and 
combinations thereof. 

23. The nucleic acid delivery system according to claim 20, wherein the second co- 
dispersant is a DNase inhibitor is DMI-2. 
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24. A composition comprising: a nucleic acid delivery system according to claim 1 and a 
pharmaceutically-acceptable carrier. 

25. A method of delivering a nucleic acid molecule into a cell in a patient comprising: 
providing a nucleic acid delivery system according to claim 1 and administering the 
nucleic acid delivery system to the patient under conditions effective to contact a cell 
in the patient with the one or more nucleic acid molecules following release from the 
nucleic acid delivery system, wherein the one or more nucleic acid molecules are taken up 
by the cell. 

26. The method according to claim 25, wherein the structure of the nucleic acid delivery 
system is a matrix or a microsphere. 

27. The method according to claim 25, wherein the biocompatible polymer is poly (ethylene- 
co-vinyl acetate), poly (lactide-co-glycolide) , poly (caprolactone) , poly (lactide) , 
polyglycolide, polyanhydride, polyorthoester, polyphosphazene, proteinaceous polymer, 
polyester, silicone, or combinations thereof. 

28. The method according to claim 25, wherein the one or more nucleic acid molecules are 
the same or different with each being inserted in a heterologous expression vector. 

29. The method according to claim 25, wherein each of the one or more nucleic acid 
molecules is a DNA molecule, the nucleic acid delivery system further comprising: a 
nucleus translocation polypeptide coupled individually to each DNA molecule. 

30. The method according to claim 25, wherein the mixture further comprises a cellular 
uptake agent. 

31. The method according to claim 30, wherein the cellular uptake agent is coupled 
individually to each of the one or more nucleic acid molecules. 

32. The method according to claim 25, wherein the mixture further comprises: a second co- 
dispersant selected from the group consisting of a cationic polymer, a DNA binding 
protein, and a DNase inhibitor. 

33. The method according to claim 25, wherein said administering is carried out orally, 
parenterally, subcutaneously, intravenously, intramuscularly, intraperitoneally, by 
intranasal instillation, by implantation, by intracavitary or intravesical instillation, 
intraocularly, intraarterially, intralesionally, or by application to mucous membranes. 

34. The method according to claim 33, wherein said administering is carried out by 
implanting the nucleic acid delivery system in the patient. 

35. The method according to claim 34, wherein said implanting is carried out by implanting 
the nucleic acid delivery system in a tissue comprising the cell. 

36. The method according to claim 33, wherein said administering is carried out by 
injecting the nucleic acid delivery system into the patient. 

37. The method according to claim 25, wherein the nucleic acid delivery system is present 
in the form of a composition comprising the nucleic acid delivery system and a 
pharmaceutically-acceptable carrier and said administering is carried out by administering 
the composition into the patient. 

38. The method according to claim 25, wherein the one or more nucleic acid molecules each 
encode a protein or polypeptide. 

39. The nucleic acid delivery system according to claim 1, wherein the weight ratio of the 
one or more nucleic acid molecules to the first co-dispersant is about 0.0001 1:1. 
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40. A method of making a nucleic acid delivery system comprising: providing a mixture 
comprising one or more nucleic acid molecules and a first co-dispersant, which is an inert 
polymer that does not interact with the one or more nucleic acid molecules; providing a 
biocompatible polymer that is different from the inert polymer; and combining the mixture 
with the biocompatible polymer under conditions effective to form a polymeric structure in 
which the mixture is contained, wherein the first co-dispersant is present in an amount 
that is effective to reduce the rate of diffusion of the one or more nucleic acid 
molecules from the polymeric structure as compared to a polymeric structure comprising the 
one or more nucleic acid molecules absent an effective amount of the first co-dispersant. 

41. The method according to claim 40, wherein said providing a biocompatible polymer 
comprises: providing the biocompatible polymer dissolved in a solvent to form a solution. 

42. The method according to claim 41, wherein the biocompatible polymer is poly (ethylene- 
co-vinyl acetate), poly (lactide-co-glycolide) or poly (lactic acid) and the solvent is 
methylene chloride. 

43. The method according to claim 41, wherein said combining is carried out by 
substantially mixing the mixture into the solution; introducing the solution into a mold; 
and treating the solution under conditions effective substantially to remove the solvent, 
thereby yielding the polymeric structure in which the mixture is contained. 

44. The method according to claim 41, wherein said providing the mixture comprises: 
dissolving the mixture in a second solvent to produce a second solution. 

45. The method according to claim 44, wherein said combining is carried out by blending 
the solution and the second solution under conditions effective to form a first emulsion; 
introducing polyvinyl alcohol to the first emulsion under conditions effective to form a 
second emulsion; and treating the second emulsion under conditions effective to form the 
polymeric structure in which the mixture is contained. 

46. A nucleic acid delivery system comprising: a polymeric structure formed of a 
biocompatible polymer and a mixture comprising (i) one or more nucleic acid molecules that 
encode a protein or polypeptide or RNA product, and (ii) a first co-dispersant that is 
inert with respect to the one or more nucleic acid molecules and is selected from the 
group consisting of herring sperm DNA, a random or non-coding DNA having a molecular 
weight of about 100 kDa to about 2000 kDa, a DNase-free filler, a DNase-free bulk protein, 
Ficoll, dextran, diethylaminoethyl-dextran, dextran sulfate, ovalbumin, DNase free 
peptide, glycoproteins, peptide-nucleic acids, and combinations thereof, the mixture being 
contained within the polymeric structure, wherein the first co-dispersant is present in an 
amount effective to reduce the rate of diffusion of the one or more nucleic acid molecules 
from the polymeric structure. 

47. A method of inducing an immune response in a patient comprising: providing a nucleic 
acid delivery system according to claim 46, wherein the one or more nucleic acid molecules 
encode an antigenic protein or polypeptide; and administering the nucleic acid delivery 
system to a patient under conditions effective to cause sustained release of the one or 
more nucleic acid molecules from the nucleic acid delivery system and uptake of the one or 
more nucleic acid molecules by cells of the patient, whereby upon expression of the one or 
more nucleic acid molecules the antigenic protein or polypeptide is expressed and an 
immune response is induced against the antigenic protein or polypeptide. 
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CLAIMS : 



We claim: 

1. A microparticle comprising: a polymer selected from the group consisting of a poly 

( .alpha. -hydroxy acid), a polyhydroxy butyric acid, a polycaprolactone, a polyorthoester, 
a polyanhydride, and a polycyanoacrylate; a cationic detergent; and an antigen comprising 
a polynucleotide adsorbed on the surface of said microparticle, wherein said microparticle 
is formed by a process that comprises: forming a microparticle comprising said polymer and 
said detergent, said microparticle being formed in the presence of said detergent; and 
exposing said microparticle to said antigen. 

2. The microparticle of claim 1, further comprising an additional biologically active 
macromolecule encapsulated within said microparticle, wherein the additional biologically 
active macromolecule is selected from a polypeptide, a polynucleotide, a polynucleoside, 
an antigen, a hormone, an enzyme, and an immunological adjuvant. 

3. The microparticle of claim 2, wherein the additional biologically active macromolecule 
is an immunological adjuvant. 

4. The microparticle of claim 3, wherein the immunological adjuvant is an aluminum salt. 

5. The microparticle of claim 1, wherein the poly (. alpha . -hydroxy acid) is selected from 
poly (L-lactide) , poly (D, L-lactide) and poly (D, L-lactide-co-glycolide) . 

6. The microparticle of claim 1, wherein the polymer is poly (D, L-lactide-co-glycolide) . 

7. The. microparticle of claim 1, wherein said polynucleotide encodes a polypeptide 
selected from an HIV gp 160polypeptide, an HIV p24gag polypeptide, an HIV p55gag 
polypeptide, and an Influenza A hemagglutinin polypeptide. 



8. The microparticle of claim 1, wherein said polynucleotide encodes an HIV gp 120 
polypeptide . 
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9. The microparticle of claim 1 wherein the cationic detergent is 
hexadecyltrimethylammonium bromide. 

10. A microparticle composition comprising a microparticle of any one of claims 1, 2-6 and 
7-4 and a pharmaceutically acceptable excipient. 

11. The microparticle composition of claim 10, wherein said microparticle composition is 
an injectable composition. 

12. A microparticle composition comprising a microparticle according to any one of claims 
1, 5, 6, 7 and 8, a pharmaceutically acceptable excipient, and an immunological adjuvant. 

13. A microparticle composition of claim 1,2, wherein the immunological adjuvant is 
selected from CpG oligonucleotides, E. coli heat-labile toxin-K63 (LTK63) , E. coli heat- 
labile toxin-R72 (LTR72) monophosphorylipid A (MPL) , and an aluminum salt. 

14. A microparticle composition of claim 13, wherein the aluminum salt is aluminum 
phosphate . 

15. The microparticle composition of claim 12, wherein said microparticle composition is 
an injectable composition. 

16. The microparticle of any one of claims 1, 2-6 and 7-4, wherein said polynucleotide is 
a plasmid DNA molecule . 

17. A microparticle composition comprising a microparticle of claim 16 and a 
pharmaceutically acceptable excipient. 

18. The microparticle composition of claim 17, wherein said microparticle composition is 
an injectable composition. 

19. The microparticle of any of claims 1, 2-6, 3 and 4, wherein the polynucleotide encodes 
a polypeptide selected from HIV polypeptides, hepatitis B virus polypeptides, hepatitis C 
virus polypeptides, Haemophilus influenza type B polypeptides, pertussis polypeptides, 
diphtheria polypeptides, tetanus polypeptides, and influenza A virus polypeptides. 

20. A microparticle composition comprising a microparticle of claim 19 and a 
pharmaceutically acceptable excipient. 

21. The microparticle composition of claim 20, wherein said microparticle composition is 
an injectable composition. 

22. The microparticle of any one of claims 1, 2-6, 7-4 and 9, wherein said microparticle 
does not comprise an entrapped antigen. 

23. The microparticle of any one of claims 1, 2-6, 7-4 and 9, wherein said microparticle 
is formed in a double emulsion process. 

24. The microparticle of any one of claims 1, 2-6, 3, 4 and 9, wherein the polynucleotide 
encodes a polypeptide derived from a pathogenic organism. 

25. The microparticle of claim 24 wherein said pathogenic organism is a bacterium. 

26. The microparticle of claim 24, wherein said pathogenic organism is a virus. 

27. A microparticle composition comprising a microparticle of claim 24 and a 
pharmaceutically acceptable excipient. 
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28. The microparticle composition of claim 27, wherein said microparticle composition is 
an injectable composition. 

29. The microparticle of any one of claims 1, 2-6, 7-4 and 9, wherein the microparticle 
has a diameter between 500 nanometers and 10 microns. 

30. A microparticle composition comprising a microparticle of claim 29 and a 
pharmaceutically acceptable excipient. 

31. The microparticle composition of claim 30, wherein said microparticle composition is 
an injectable composition. 

32. The microparticle of any one of claims 1, 2, 5, 6, 3 and 4, wherein said 
polynucleotide encodes a polypeptide derived from a tumor antigen. 

33. A microparticle composition comprising a microparticle of claim 32 and a 
pharmaceutically acceptable excipient. 

34. The microparticle composition of claim 32 wherein said microparticle composition is an 
injectable composition. 

35. The microparticle of any one of claims 2, 7-4 and 9, wherein the polymer is poly(D,L- 
lactide-co-glycolide) . 

36. A microparticle composition comprising a microparticle of claim 35 and a 
pharmaceutically acceptable excipient. 

37. The microparticle composition of claim 36, wherein said microparticle composition is 
an injectable composition. 

38. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 10, and administering said microparticle composition to a vertebrate 
animal. 

39. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 12, and administering said microparticle composition to a vertebrate 
animal . 



40. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 17, and administering said microparticle composition to a vertebrate 
animal . 

41. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 30, and administering said microparticle composition to a vertebrate 
animal . 



42. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 36, and administering said microparticle composition to a vertebrate 
animal . 



43. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 20, and administering said microparticle composition to a vertebrate 
animal . 



44. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 27, and administering said microparticle composition to a vertebrate 
animal . 



http://westbrs:9000/bin/gate.^ 7/10/06 



Record Display Form 



Page 4 of 4 



45. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 33, and administering said microparticle composition to a vertebrate 
animal . 

46. A microparticle comprising: a biodegradable polymer; a cationic detergent; and an 
antigen comprising a polynucleotide adsorbed on the surface of said microparticle, wherein 
said microparticle is formed by a process that comprises: forming a microparticle 
comprising said polymer and said detergent, said microparticle being formed in the 
presence of said detergent; and exposing said microparticle to said antigen. 

47. The microparticle of claim 46, further comprising an additional biologically active 
macromolecule encapsulated within said microparticle, wherein the additional biologically 
active macromolecule is selected from a polypeptide, a polynucleotide, a polynucleoside, 
an antigen, a hormone, an enzyme, and an immunological adjuvant. 

48. A microparticle composition comprising a microparticle of any one of claims 46 and 47 
and a pharmaceutically acceptable excipient. 

49. The microparticle composition of claim 48, wherein said microparticle composition is 
an injectable composition. 

50. A microparticle composition comprising a microparticle according to any one of claims 
46 and 47 a pharmaceutically acceptable excipient, and an immunological adjuvant. 

51. The microparticle of composition of claim 50, wherein said microparticle composition 
is an injectable composition. 

52. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 48, and administering said microparticle composition to a vertebrate 
animal . 

53. A method of raising an immune response, comprising: providing the microparticle 
composition of claim 50, and administering said microparticle composition to a vertebrate 
animal . 
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CLAIMS : 

We claim: 

1. A method of inducing an immune response which comprises administering to a vertebrate 
subject (a) a submicron oil-in-water emulsion immunological adjuvant, and (b) a 
therapeutically effective amount of a selected antigen entrapped in, or adsorbed to, a 
biodegradable microparticle, wherein the submicron oil-in-water emulsion comprises 1% to 
12% by volume of a non- toxic metabolizable oil and 0.02% to 2.5% (w/v) of emulsifying 
agent . 

2. The method of claim 1, wherein the microparticle is formed from a poly (. alpha . -hydroxy 
acid) selected from the group consisting of poly (L-lactide) , poly {D, L-Iactide) and poly 
(D, L-lactide-co-glycolide) . 

3. The method of claim 2, wherein the microparticle is formed from poly (D, L-lactide-co- 
glycolide. 

4. The method of claim 1, wherein the submicron oil-in-water emulsion comprises 4-5% w/v 
squalene, 0.25-0.5% w/v polyoxyethylene sorbitan monooleate, and 0.5% w/v sorbitan 
trioleate, and optionally, N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-2- ( 1 ' -2 1 - 
dipalmitoyl-sn -glycero-3-hydroxyphosphoryloxy) -ethylamine. 

5. The method of claim 1, wherein the selected antigen is a viral antigen. 

6. The method of claim 5, wherein the selected antigen is gp 120. 

7. The method of claim 5, wherein the selected antigen is p24gag. 

8. The method of claim 5, wherein the selected antigen is hepatitis C virus E2 . 

9. The method of claim 1, wherein the selected antigen is entrapped in the microp article. 

10. The method of claim 1, wherein the selected antigen is adsorbed to the microparticle. 
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11. The method of claim 1, wherein the submicron oil-in-water emulsion is administered 
prior to the microparticle . 

12. The method of claim 1, wherein the submicron oil-in-water emulsion is administered 
subsequent to the microparticle. 

13. The method of claim 1, wherein the submicron oil-in-water emulsion is administered 
substantially concurrently with the microparticle. 

14. The method of claim 1, wherein the submicron oil-in-water emulsion further comprises 
N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-2- ( 1 1 -2 1 -dipalmitoyl-sn -glycero-3- 
hydroxyphosphoryloxy) -ethylamine. 

15. the method of claim 4, wherein the submicron oil-in-water emulsion further comprises 
N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-2- ( 1 1 -2 1 -dipalmitoyl-sn -glycero-3- 
hydroxyphosphoryloxy) -ethylamine . 
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ABSTRACT : 

Microparticles with adsorbed complexes of macromolecule and detergent, methods of making such 
microparticles, and uses thereof, are disclosed. The microparticles comprise a polymer, such as 
a poly { .alpha. -hydroxy acid), a polyhydroxy butyric acid, a polycaprolactone, a polyorthoester, 
a polyanhydride, and the like, and are formed using cationic, anionic, or nonionic detergents. 
The surfaces of the microparticles have adsorbed thereon a complex of biologically active 
macromolecules, such as nucleic acids, polypeptides, antigens, and adjuvants, and a detergent. 
Preferred polymers are poly (D, L-lactide-co-glycolides ) , more preferably those having a 
lactide/glycolide molar ratio ranging from 40:60 to 60:40 and having a molecular weight ranging 
from 30,000 Daltons to 70,000 Daltons. Preferred macromolecules are bacterial and viral 
antigens (such as HIV antigens, meningitis B antigens, streptococcus B antigens, and Influenza 
A hemagglutinin antigens) as well as polynucleotides that encode for such antigens. 
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ABSTRACT : 

A method of making a microparticle that contains DNA coding for a polypeptide is described in 
which a solvent extraction method is used and solvent extraction takes place at elevated 
temperature. Oral administration of the microparticle leads to its expression. DNA coding for 
an immunogen is for stimulating antibody formation in a recipient and DNA coding for a non- 
immunogenic polypeptide is for gene therapy applications. DNA is incorporated into the 
microparticle without destruction of its function. 

26 Claims, 13 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 10 
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ABSTRACT : 

The invention involves methods and products for oral gene therapy. Genes under the control of 
promoters are protectively contained in microparticles and delivered to cells in operative 
form, thereby obtaining noninvasive gene delivery for gene therapy. 
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ABSTRACT : 

The invention relates to a process for the production of morphologically uniform microcapsules 
that contain peptides, proteins or other water-soluble biologically active substances as active 
ingredients as well as microcapsules that are produced according to this process with a degree 
of concentration of between 3 to 30% by weight and a diameter .ltoreq.8 .mu.m. According to the 
invention, biodegradable polymers are dissolved in a halogen-free solvent or solvent mixture, 
and the buffered active ingredient solution, which has a pH of between 6.0 to 8.0, is dispersed 
into this solution. Then, an aqueous solution that contains a surfactant (W/O/W-emulsion) is 
added to this W/O-emulsion, and the solvent is removed. The microcapsules that are produced 
with this process do not show any tendency toward agglomeration. The encapsulation efficiency 
of the process is approximately 90 to 95%. 

14 Claims, 6 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 3 
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ABSTRACT : 

Bioactive agent is encapsulated in a polymer microparticle in a (water-in-oil ) -in-water 
emulsion-based method, and using a solvent that comprises ethyl acetate. Also described are 
microparticles comprising low inherent viscosity (i.v.) PLG, some with i.v. less than 0.5 dl/g, 
and methods for their preparation. DNA release is modified through use of low i.v. PLG. A 
particle production method for scale-up uses a blender that avoids excessive shear damage to 
DNA being encapsulated. 

5 Claims, 7 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 7 
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ABSTRACT : 

The present invention relates to compositions and methods for delivery of nucleic acids. In 
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CLAIMS : 



We claim: 

1. A composition comprising a submicron oil-in-water emulsion, and a selected antigen 
entrapped in, or adsorbed to, a biodegradable microparticle, wherein the antigen is an HIV 
antigen. 

2. The composition of claim 1, wherein the microparticle is formed from a poly (. alpha . - 
hydroxy acid) selected from the group consisting of poly (L-lactide) , poly (D, L-lactide) and 
poly (D, L-lactide-co-glycolide) . 

3. The composition of claim 2, wherein the microparticle is formed from poly (D, L-lactide- 
co-glycolide) . 

4. The composition of claim 1, wherein the submicron oil-in-water emulsion comprises 4-5% 
w/v squalene, 0.25-0.5% w/v polyoxyethylene sorbitan monooleate, and 0.5% w/v sorbitan 
trioleate, and optionally, N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-2- ( 1 1 -2 1 - 
dipalmitoyl-sn -glycero-3-hydroxyphosphoryloxy ) -ethylamine. 

5. The composition of claim 1, wherein the selected antigen is gpl20. 

6. The composition of claim 1, wherein the selected antigen is p24gag. 

7. The composition of claim 1, wherein the selected antigen is entrapped in the 
microparticle. 

8. The composition of claim 1, wherein the selected antigen is adsorbed to the 
microparticle. 



9. A method of inducing an immune response which comprises administering to a vertebrate 
subject (a) a submicron oil-in-water emulsion, and (b) a therapeutically effective amount 
of a selected antigen entrapped in, or adsorbed to, a biodegradable microparticle. 
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10. The method of claim 9, wherein the microparticle is formed from a poly (. alpha . -hydroxy 
acid) selected from the group consisting of poly (L-lactide) , poly (D, L-lactide) and poly 
(D, L-lactide-co-glycolide) . 

11. The method of claim 10, wherein the microparticle is formed from poly (D, L-lactide-co- 
glycolid) . 

12. The method of claim 9, wherein the selected antigen is a viral antigen. 

13. The method of claim 12, wherein the selected antigen is gpl20. 

14. The method of claim 12, wherein the selected antigen is p24gag. 

15. The method of claim 12, wherein the selected antigen is hepatitis C virus E2 . 

16. The method of claim 9, wherein the selected antigen is entrapped in the microparticle. 

17. The method of claim 9, wherein the selected antigen is adsorbed to the microparticle. 

18. The method of claim 9, wherein the submicron oil-in-water emulsion is administered 
prior to the microparticle. 

19. The method of claim 9, wherein the submicron oil-in-water emulsion is administered 
subsequent to the microparticle. 

20. The method of claim 9, wherein the submicron oil-in-water emulsion is administered 
substantially concurrently with the microparticle. 

21. The composition of claim 1, wherein the submicron oil-in-water emulsion further 
comprises N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-2- ( 1 1 -2 1 -dipalmitoyl-sn - 
glycero-3-hydroxyphosphoryloxy ) -ethylamine . 

22. The method of claim 9, wherein the submicron oil-in-water emulsion further comprises 
N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-2- { 1 1 -2 1 -dipalmitoyl-sn -glycero-3- 
hydroxyphosphoryloxy ) -ethylamine . 
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Bioactive agent is encapsulated in a polymer microparticle in a (water-in-oil ) -in-water 
emulsion-based method, and using a solvent that-comprises ethyl acetate. Also described are 
microparticles comprising low inherent viscosity (i.v.) PLG, some with i.v. less than 0.5 dl/g, 
and methods for their preparation. DNA release is modified through use of low i.v. PLG. A 
particle production method for scale-up uses a blender that avoids excessive shear damage to 
DNA being encapsulated. 

5 Claims, 7 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 7 
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CLAIMS : 

We claim: 

1. A microparticle comprising macromolecule and polymer, wherein the concentration of 
macromolecule in the microparticle is at least 40% and less than 100% by weight. 

2. A microparticle comprising a macromolecule and a polymer, wherein said macromolecule is 
a hormone, and said polymer is a water soluble, linear or branched high molecular weight 
polymer capable of removing water from the macromolecule. 

3. The microparticle of claim 2 wherein the polymer is selected from the group consisting 
of polyvinylpyrrolidone, polyethylene glycol, dextran, nonylphenol ethoxylates, polyvinyl 
alcohol, and mixtures thereof. 

4. The microparticle of claim 3 wherein the polymer is a mixture of polyvinylpyrrolidone 
and polyethylene glycol. 

5. A method of preparing a microparticle comprising combining a hormone and a water 
soluble, linear or branched high molecular weight polymer in an aqueous solution, and 
heating the peptide hormone and polymer for a sufficient period of time to form 
microparticles . 

6. The method of claim 5 wherein the polymer is selected from the group consisting of 
polyvinylpyrrolidone, polyethylene glycol, dextran, nonylphenol ethoxylates, polyvinyl 
alcohol, and mixtures thereof. 

7. The method of claim 6 wherein the polymer is a mixture of polyvinylpyrrolidone and 
polyethylene glycol. 

8. The method of claim 5 wherein the hormone and polymer are heated at a temperature in 
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the range of from about 37. degree. C. to about 90. degree. C, for 5 minutes to 2 hours. 



9. The method of claim 8 wherein the peptide hormone and polymer are heated at a 
temperature in the range of from about 50. degree. C. to about 90. degree. C, for 5 minutes 
to 30 minutes. 

10. A microparticle prepared by the method of claim 5. 
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